Nitric oxide synthesis and oxidative stress in the renal cortex of rats with diabetes mellitus.
Experiments were performed to test the hypothesis that diabetes mellitus disrupts the balance between synthesis and degradation of nitric oxide (NO) in the renal cortex. Diabetes was induced by injection of streptozotocin, and sufficient insulin was provided to maintain moderate hyperglycemia for the ensuing 2 wk. Despite an 80% increase in total NO synthase activity measured by L-citrulline assay, nicotinamide adenine dinucleotide phosphate-diaphorase staining was unaltered, and no changes in NO synthase isoform protein levels or their distribution were evident in renal cortex from diabetic rats. Superoxide anion production was accelerated twofold in renal cortical slices from diabetic rats, with an associated 50% increase in superoxide dismutase activity. Western blots prepared by use of a monoclonal antinitrotyrosine antibody revealed an approximately 70-kD protein in renal cortex from sham rats, the nitrotyrosine content of which was threefold greater in cortical samples from diabetic rats. These observations indicate that the early stage of diabetes mellitus provokes accelerated renal cortical superoxide anion production in a setting of normal or increased NO production. This situation can be expected to promote peroxynitrite formation, resulting in the tyrosine nitration of a single protein of unknown identity, as well as a decline in the bioavailability of NO. These events are consistent with the postulate that oxidative stress promotes NO degradation in the renal cortex during the early stage of diabetes mellitus.